The aim of this paper is to analyze the links between health status, education and economic growth in Portugal. Focus is given to the achievements made in infant mortality rate which represents the most significant reduction among the OECD countries in the last decades.
Introduction
After the seventies the Portuguese economy has registered the most significant reduction of infant mortality rate among the OECD countries. This indicator -that measures deaths per 1000 live births in the first year of life -has fallen from 55 in 1970 to 3.3 in 2008, being at present one of the lowest rates among the OECD countries (OECD, 2011) . Together with the decrease of perinatal mortality rates, the significant reduction of infant mortality is a key factor to understand the increase in life expectancy at birth of the Portuguese population 1 .
According to the OECD (2011) data, from 1970 to 2009 life expectancy has risen 12.8 years (from 66.7 to 79.5 years), representing the highest gain among the European Union (EU) countries. Considering that life expectancy is one of the most commonly used indicators to express the health status of the population, we can assert that the Portuguese population has achieved the most significant gain in health status improvements during this period.
Although recognizing that these important health outcomes cannot be dissociated from the investment and strategies adopted in the health sector -in great part linked to the creation of the National Healthcare System (NHS) in 1979 -there are other relevant factors worth mentioning. In fact, in the past decades two main events have contributed significantly to the socioeconomic changes in Portugal: the end of the dictatorial regime in 1974 and the accession to the EU in 1986. Along with health, the Portuguese governments have assumed education as a priority and these two factors have contributed decisively in the improvements of the standards of living. In this context, we can assume that improvements in health and education are strongly related with a higher economic performance in this country through a cumulative causation mechanism with expanding properties. There should be a strong link with reciprocal tendencies between health, education and economic growth that explains the improvement in economic performance in Portugal, based on cumulative causation 1 See Figures 1 and 2 in the Annex. 3 characteristics that turn the growth process self-expanding. Increasing returns to scale generated in the health and education sector (at least in the long-run) can be a stimulus to economic growth compensating for the decreasing returns of physical capital. As the endogenous growth theory states, a healthy human capital is the engine of economic growth with externality effects spread-out over the whole economy improving labor productivity and thus growth.
Having these potential cumulative causation characteristics in mind, the present study aims at analyzing the linkages between health, education and economic performance in Portugal.
While there is a vast literature exploring the reverse causality between these three dimensions (Adams et al., 2003; Albert and Davia, 2007; Bloom and Canning, 2008, among others) , the studies that highlight empirical evidence are scarce and, to our knowledge, there is no empirical studies focusing on the Portuguese economy. By using a simultaneous equation approach we attempt to provide empirical evidence for Portugal, highlighting and disentangling the bidirectional effects between education, health and economic growth through a simultaneous equation approach. In line with Gregory's et al. (1972) model, we propose a model that consists on the simultaneous estimation of three main equations: (i) the health equation using infant mortality rate as the health status proxy; (ii) the human capital equation using the secondary enrolment rate as proxy for the education attainment; (iii) a standard augmented Solow-Swan growth model as a proxy of standards of living. Using annual time series data from 1972 to 2009, we estimate the model by 2sls and 3sls to efficiently evaluate the feed-back and endogeneity effects between the core variables.
To do so, we structure the paper as follows: Besides the introduction, the next section briefly analyzes historical achievements on health, education and growth performance in Portugal along the period considered. In section 3 we present the model specification and explain the data used. Section 4 explains the estimation methodology and section 5 discusses the empirical results. The final section summarizes the main conclusions of the paper. 
Historical trends on health, education and economic performance in Portugal.
Since the seventies a significant effort has been made to improve the health standards of the Portuguese population. These improvements include the increase in life expectancy, the reduction in infant and perinatal mortality rates, the decrease in mortality rates for specific causes and reduction of potential years of life lost, among others. All these health achievements are well documented 2 in national and international statistics, showing a clear convergence of wellbeing indicators in relation to the average of OECD countries.
This remarkable progress in the health status was due, in a great part, to the creation of the National Health System (NHS) in 1979 that assured the universality and equity in the access to health care services. As Campos (2008) notes, "more and better health infrastructures as well as more and better qualified human resources disseminated all over the country, after the creation of the NHS, were responsible for a strong equity effect on the utilization of health care services and for an improvement on their quality".
These improvements on the health sector have necessarily implied very strong investments in several dimensions, such as infrastructures, health equipment and human resources. These investments made possible the generalized access to public healthcare services well illustrated by the evolution of several indicators: number of consultations, acute care beds or average length of stay. The number of qualified human resources had also an impressive evolution during the period under analysis expressed by a notable increase of the number of practicing physicians and nurses per million habitants (0.99 and 1.69 in 1972 to 3.8 and 5.6 in 2009, respectively) 3 . These investments corresponded, along the period under analysis, to 5 a raise of the total per capita expenditure on health from 47US$ (measured in US$ purchasing power parity) in 1972 to 2508US$ in 2008, with public expenditure having a significant role (28US$ in 1970 and 1632 .6 US$ in 2008 
This priority on the health sector is also well reflected by the ratio of total expenditure on health in relation to GDP: in 1972 health spending was 3.2% of GDP against 10.1% in 2008 5 .
In fact, the successive increase in health spending is a challenge (common to other OECD countries) that policy makers have to deal with in the future. Although this problem is common to other OECD countries, the lower growth rate of the Portuguese economy during the last decade justifies an increased concern to control public finances and to assure the sustainability of the social system. Nevertheless, it is worth mentioning that (as shown in Figure 3 in the Annex) the annual average growth rate in health expenditure per capita in real terms during the past decade was 1.5% in Portugal, clearly below the 4.0% average growth rate in the OECD countries for the same period. On the other hand, in 2009 the share of private expenditure on GDP was already 3.5% in Portugal, well above the 2.7% OECD average (see Figure 4 in the Annex). Taking into account the high income and health inequalities 6 that characterize the Portuguese economy, any health reform should emphasize the efficiency gains. As Campos (2008) highlights, the main challenge that health sector has to face is to control in a more efficient way the expenditures in this sector.
In spite of the importance of all the efforts and investments made in the health sector, health outcomes are also the result of other factors that simultaneously have contributed to an important improvement of the population living conditions. Among these factors, we can 4 OECD (2011). 5 The source was OECD (2011). See also Figure 3 in the Annex. 6 Well documented by the WHO (2010). 6 highlight the investment in basic infrastructures, like sanitation and access to potable water, better nutrition and house conditions and, above all, the generalization of the access to education.
In fact, it was only after a democratic regime took place in 1974 that education was really assumed by the policy makers as a priority. Significant improvements in the education sector were made, being direct and indirectly linked to health outcomes. As the evidence shows, countries with high literacy levels tend to have low infant mortality. Moreover, it is important to note that the magnitude of health inequalities can be reduced by improving educational opportunities (Mackenbach et al., 2008; Rosa Dias, 2009; Cutler and Lleras-Muney, 2010) ).
On the other hand, as Albert and Davia (2007) refer, since schooling is a causal determinant of occupation and income, the effects of education on health may also reflect its impact on the socioeconomic status.
The concern with education by the Portuguese governments was evident after the 70's: low standards of living, high levels of illiteracy and a huge out-flow of migration were very restrictive factors to economic development that could not respond to the increasing challenges of a higher integration. Compulsory school first increased from six to nine years and in 2008 it was extended to 12 years. At the same time, the educational system was extended to include pre-primary instruction. Important reforms were also introduced in the secondary and tertiary education system in order to improve the educational standards in Portugal. Under the period of our analysis it was in the secondary education system that the highest enrolment rates' happened. In what concerns the tertiary education system there was a very significant increase of degrees' supply from both public and private institutions, 7 mainly after the eighties. The access to tertiary education was extended all over the Portuguese districts, with polytechnic institutions having a major role in this geographical distribution 7 .
Given that secondary schooling was not generalized among a large part of the adult and working age population, other educational strategies were adopted more recently to reintegrate this population into both the secondary and higher education levels 8 . This is at the same time a response to the increasing need of a more qualified human capital able to assimilate the new technologies. As a consequence, there was a strong demand for secondary education that contributed to increase the gross enrolment ratio 9 . However, despite the progress that was made for a free access in the schooling system, the abandoning rate in the Portuguese educational system is of great concern not enabling to achieve higher educational levels.
In spite of all efforts made in this sector, well reflected by the share of education expenditure on GDP 10 , more qualitative achievements in this area are somehow disappointing when compared with other countries' results. According to the 2009 PISA report (OECD 2009), in the year 2000 the Portuguese students were among the ones with the lowest reading performance in the PISA's assessment. However, PISA's 2009 results evidence a turning point in the Portuguese educational performance. According to this report, Portugal was the 8 second country with the most important recovery/progress in sciences and the fourth in reading and math standards, cited for the first time close to the OECD average. This is a very relevant progress, especially if we take into account the low socioeconomic background of a great part of the schooling population.
The evolution of the educational and health sectors is clearly a conditioning factor of the country's economic performance, mainly through the role human capital plays enhancing growth. St. Aubyn (2002) analyzes the efficiency of the Portuguese health and education sectors, providing evidence that can help to explain the contribution that these sectors have had on economic performance in the last decades. In what concerns the health sector, the author points out the existence of some important inefficiencies, meaning that the same expenditure level could result in a better health, or, alternatively, the same health status could be achieved by spending less resources. The same study also refers that the scarcity of some resources -general practitioners, nurses or hospital beds -and their asymmetrically distribution in geographical terms may contribute to reduce the efficiency in health care.
Concerning education, the analysis must distinguish the quantitative from the qualitative aspects. There has been a very significant investment in education that has allowed enrolment rates and school expectancy to rise, attaining the average levels of the OECD countries.
Nevertheless, as the author refers, when a more qualitative approach is used the education performance in Portugal becomes much lower. These qualitative comparisons can be done both at the "stock" level, when adults are considered, and at the "formation" level, when student performance is assessed and compared internationally. Comparisons in two international assessments 11 showed that the Portuguese students were amongst the worst in every category. 11 The author uses the Third International Mathematics and Science Study and PISA 2000 results in his study. 9 Some studies that present empirical evidence on the impact of human capital on the Portuguese economic performance in the last decades, include Freitas (2002) or Teixeira and Fortuna (2003) . Freitas (2002) analyzes the evolution of economic growth in Portugal for the period 1960-2000, showing that this development was not uniform during this period.
However, considering the whole period, the faster economic growth allowed the country to approach significantly to the standards of living of the OECD countries, with per capita income rising from 41.5% of the EU15 average in 1960 to 73.8% in 2000 12 . Freitas also points out the importance of educational attainment (measured by average years of schooling relative to four European countries 13 ) on the convergence process, noting that, after an expressive recovery in the 60's and the 70's, the more recent evolution is less satisfactory. Teixeira and Fortuna (2003) in an empirical study that covers the period 1960-2001, using VAR and cointegration methods, confirm the important role of human capital on the Portuguese economic performance, highlighting the critical indirect effects of human capital through innovation.
In a recent study based on the cumulative causation principle that covers the period 1965-2006, Antunes and Soukiazis (2011) showed that after a fast recovery of the Portuguese economy relatively to the EU partners and the OECD countries, with economic growth rates exceeding the UE and OECD averages (with an exception for the 1983-1985 period), the Portuguese economic performance has slowdown since 2002, diverging from those countries.
According to the authors, the decline of growth after that period can be explained, in a great part, to the low productivity and the loss of competitiveness in external markets. 
The structural model

Literature review
It is argued in this paper that there is a mutual causation tendency between income, health and human capital with feed-back and spillover effects that can give rise to a cumulative causation process, with health improvements leading to higher human capital accumulation and thus to a higher economic growth. The whole process can be described by a virtuous circle with self-expanding tendencies where increasing returns to scales are at work stemming from the health and education sectors. Health has direct effects on human capital and economic growth due to better education and higher productive efficiency. On the other hand, better education contributes to improve health conditions. In what concerns economic growth, as countries improve their economic performance they have the capacity to invest more on education and health services.
While there is a vast macroeconomic literature that investigates theoretically the several mechanisms that link health, education and growth/income 14 , only few of the empirical studies use system equations to account for those interactions. According to Fingleton (2000) , there are some difficulties associated with simultaneous equation modeling that can explain, at least partly, the lack of studies using this methodology. A major problem consists in deciding which variables should be treated as exogenous and which should be treated as endogenous. Another problem is to specify correctly a structural model that is coherent both from a theoretical and empirical point of view. Our paper aims to fill this gap and provide consistent empirical evidence considering Portugal as a case study.
One pioneer work in this area is due to Gregory et al. (1972) that developed a multi-equation model to explain birth rates in the United States. Assuming that fertility decisions depend on Using data from the World Bank based on household survey for 48 countries, their empirical results show that the effects of fertility rates on the other indicators of development have the expected sign and are statistically significant, although the overall magnitude is relatively small. A more interesting finding of this study is that even small improvements in health outcomes have a large impact on wealth and education, being as important as innovations that act directly on these variables. This result emphasizes the idea that, taking into account the effects that health has on the other dimensions of life, investing in basic health is crucial for promoting growth and development. In a different work, Fielding and Torres (2005a) ,
propose a simultaneous equation model to describe the development process. They consider four main dimensions of economic development -per capita income, education, health and inequality -to be estimated simultaneously. Using the literacy rate as a proxy for education, years of life expectancy as a measure of health and the Gini coefficient for inequality, the authors apply 3sls to cross-country data for 95 countries. Their empirical results show that there is a correlation between reductions in inequality and improvements in the economic variables mentioned above.
Model specification
Our model specification inspires from Gregory's et al. (1972) approach, assuming three equations to estimate simultaneously: (i) the infant mortality rate (IMR) equation as a proxy for health, (ii) the secondary school real enrolment rate equation as a proxy for education, and (iii) the per capita income growth equation reflecting the standards of living of the Portuguese population. The three equations will be estimated simultaneously to capture the interdependence and feedback effects between health, education and income, the core variables of the model. 13 The infant mortality equation is specified as follows 19 : HSpend ) lagged one period 21 , and the number of nurses per million habitants ( t Nurses ), respectively; the fertility rate (Fert t ) and education level (Edu t ) (measured by the real enrolment rates on secondary school) are additional socioeconomic factors that is believed to explain infant mortality rate, too.
We expect that economic growth ensuring better standards of living has a negative impact on IMR, corroborating with existing evidence, such as Preston (1975) or Pritchett and Summers (1996) . Per capita health spending and nurses reflect monetary and human investment in health expecting to reduce IMR, too. We assume that nurses, more than practicing physicians, play a critical role delivering health care services to mothers and children, mainly during pregnancy and in the first months of life 22 . In what concerns fertility rate, economic literature emphasizes that, as parents have fewer children, they invest more on them, 19 All variable sources and definitions used in our model are given in the Annex. 20 Gregory et al. (1972) use permanent income rather than per capita income. Although this criterion may be more pertinent in the IMR analysis, the lack of data enables us to use this variable in our study. 21 The lagged value of per capita health spending is justified by the fact that previous spending on health assures mother´s health thus reducing infant mortality.
22 See Younger (2001) and Ssewanyana and Younger (2007) that use similar specifications of the infant mortality regressions on a macroeconomic perspective. 14 providing more education and health care services. Having this in mind, we expect a positive relation between fertility rate and IMR. At last, we also consider the level of education as a determinant factor of IMR. There are many studies that link gains in education with improvements of child health 23 . This may be explained by a greater consciousness (mainly by parents) of the advantages of adopting healthier behaviors, like hygienic habits or better nutrition.
In the health equation (1), the right hand variables, education and growth of per capita income are assumed as endogenous and cannot be estimated by the usual OLS method, since the estimates would be biased and inconsistent. One of the simple way to deal with the endogeneity problem of the regressors is to use instrumental variables but in this case we ignore the feedback effects of the endogenous variables and the inter-linkages between them.
In order to capture the cumulative causation effects between health, education and income a system of simultaneous equations can be used defining the determinants of the endogenous variables.
Therefore, the second equation of the system is education defined as:
The dependent variable in this equation (which appears as an edogenous regressor in equation (1)) is the secondary school real enrolment rate that depends on economic conditions like the annual growth rate of per capita income ( t gy ); on financial and human resources devoted to education, proxied by the education expenditure share on GDP 15 ( 1 − t EduSpend ) lagged one period 24 , and the ratio between the students in the secondary school and the number of teachers working in secondary schools 25 (RatioS/T t ). All these factors are expected to influence positively the rate of schooling with the exception of RatioS/T t that should be inversely related to secondary school real enrolment rate.
The use of real enrolment rates as a proxy for education in our study is explained mainly by the fact that this variable was available for a longer period of time. On the other hand, the choice of the "secondary school" is due to the fact of its pertinence relative to other school levels. In fact, several studies, such as Psacharopoulos and Patrinos (2002) or UNESCO (2011), are consensual in pointing out that the social returns of investing in this education level are more significant than in higher education regardless of the income level of the country. At the same time, secondary school has a crucial role in assuring the linkage to higher education and in preparing many students that go directly to the labour market.
However, we should have in mind that it only represents current flows of education. As Teixeira and Fortuna (2003) note, the accumulation of these flows is an element of human capital stock that will be available in the future.
An important factor related with education is income. Secondary school was not compulsory until recently (2008) , and in spite of public expenditure having a major role in financing it, there are also important costs supported by families (including transport costs, material expenses, parallel education costs, etc.) that can be seen as extra expenses for parents. This is particularly true when there are strong social inequalities 26 as in Portugal. Having this in mind, instead of income (or permanent income) we rather use per capita income growth reflecting improvements in standards of living in a dynamic sense. Public spending on education and human resources (teachers) employed in the education system are also important for improving educational standards.
In the education equation (2) (and also in the health equation (1)) the growth of per capita income is an endogenous regressor and therefore this variable has to be specified individually defining its main determinants.
Therefore the third equation of our model is a growth equation of the Solow-Swan type extended to include health and human capital which are endogenous to the system: 
In this equation, ( t gy ) is the annual growth rate of per capita income at time t; y t-1 , is the initial per capita income lagged one period 27 ; Employ t is the employed population (in millions) at time t; K t denotes the investment share on GDP as a proxy for physical capital accumulation; Edu t is the real secondary schooling enrolment rate, and IMR t the infant mortality rate as defined before.
Equation (3) is the well-known growth equation which gives evidence on conditional convergence associated with the endogenous growth theory. Convergence will depend on the distance of per capita income from its steady-state value, the higher this distance the higher 26 Data on inequalities (Gini coefficient) was not available for a large number of years, which enable its consideration in our regression analysis. 27 The relation between the growth of per capita income and its initial level is known as the convergence hypothesis with c 2 <0 (see Barro and Sala-i-Martin, 1992) . the growth will be. According to the endogenous growth theory, there are increasing returns to scale stemming from human capital and innovation that compensate the decreasing returns of physical capital. The growth process will depend on these structural factors which are endogenous to the economic system. Having these qualifications in mind we expect that employment, physical capital and human capital (education) will have a positive impact on growth, while infant mortality (as a proxy for health status) will have a negative influence on growth.
Estimation Methodology and data analysis
We estimate equations (1), (2) and (3) by using 3sls assuming that health status (infant mortality rate), education (real rate of secondary enrolment) and income per capita are simultaneously determined in the system. This method of estimation controls for the endogeneity problem of the regressors and takes into account the reverse causality between the core endogenous variables of the system. It also considers the error correlation between the equations constituting the system. Therefore it is the most appropriate method to capture the cumulative causation characteristics that turn the system self-sustained. The estimation approach covers the period 1972-2009 of the Portuguese economy. When we apply 3sls to the system we need to test the validity of the instrumental variables. The Sargan statistic is used to verify the validity of instruments and the null hypothesis -that the instruments are valid, uncorrelated with the error term, and that the excluded instruments are correctly excluded from the estimated equation. However, since in the 2sls regressions we had to correct the three equations from heteroskedasticity and first error autocorrelation we report the relevant Hansen's J statistic 28 . 28 To correct for heteroskedasticity and first error autocorrelation the options bw(auto) and robust were used in stata version 11. With these options Sargan's statistic becomes Hansen's J statistic, which is consistent in the 
Empirical results
The three equation health-education-income model is estimated by 3sls and the regression results are shown in Table 1 . As we explained before this method of estimation captures the important linkages and feed-back effects between health, education and income growth that generate cumulative causation tendencies leading to higher economic growth.
presence of heteroskedasticity and (for HAC-consistent estimation) autocorrelation. For more details on these testes, see Baum et al. (2007) . 29 The opposite is true for the variables IMR t , K t and Fert t . (1) The use of "robust" option gives Hansen test rather than the Sargan test; Estimates are efficient for arbitrary heteroskedasticity and autocorrelation and statistics are robust to heteroskedasticity and autocorrelation.
Endogenous variables: gy t , lnIMR t , lnEdu t Exogenous variables: lny t-1 , lnEmploy t , lnK t , lnHSpend t-1 , lnNurses t , lnFert t , lnEduSpend t-1 , lnRatioS/T t , lnConsultations t *** p<0.01, ** p<0.05, * p<0.1
The obtained results are generally quite satisfactory in terms of the goodness of fit and statistical significance of the coefficients. A more detailed analysis of each equation shows that most variables present the expected sign and are statistically significant with some exceptions. 20 Having a closer look at each individual equation, health (infant mortality) is mostly explained by human resources devoted to this sector (number of nurses), the education level and fertility rate. These variables are highly significant at the 1% significance level. These results collaborate with previous findings in the literature that the higher human resources employed in the health sector and the higher the level of education the lower the infant mortality will be. The impact of human resources is the one with the higher magnitude and this result corroborates with existing evidence on the role nurses usually have in health care services related to child care in the first year of life. If we consider that low rate of infant mortality creates a new more healthy generation then investing more in human resources in the health and education sectors is the right policy for improving standards of living. The fertility rate is also in line with early findings influencing positively the infant mortality. As we explained before, this result is justified by the fact that high fertility will force parents to devote less economic resources to health and education, increasing therefore infant mortality. Parents having fewer children can invest more in their health. On the other hand, it is more likely that infant mortality will increase when the fertility rate is high since there will be a higher number of new born children. Therefore it is a matter of a scale measurement.
In the health equation it was not possible to find any significant impact of the growth of per capita income or the per capita spending on health sector (lagged one period) on infant mortality. This can be taken as evidence that what matters more in the health sector are factors related to education and human resources than financial spending which does not take into account its efficiency dimension.
In the education equation the most significant impact comes from per capita spending on education and the students/teacher ratio. Our empirical results show that (the lagged) per capita education expenditure (EduSpend) has a positive impact on the secondary school real enrolment rate with statistical significance at the 1% level. This is an expected result since more spending on education will create better conditions in schooling increasing therefore the attendance rate. Another variable with a significant negative impact on education at the 1% level is the students/teacher ratio. This is also expectable since a lower ratio means more 21 human resources in the education system that may improve the teaching quality strengthening the participation level. It is also important to note the teachers' role beyond the classroom, supporting other students' activities. Nevertheless, the growth of per capita income has not a significant effect on schooling attendance. These results reinforce the idea that public support on education is a key factor to educational frequency at this level of basic schooling.
In the growth equation all variables have a significant impact and carry the expected sign.
The negative impact of the lagged per capita income is in line with the conditional convergence hypothesis of the endogenous growth theory. In what concerns the other factors explaining economic growth, our empirical results highlight that capital investment, employment and education improvements are of extreme importance in the growth performance of Portugal, being all statistically significant at the 1% level and having their expected positive impact on growth. In what respects infant mortality, it evidences a negative and significant impact on growth at the 5% level. These are important results reflecting that capital accumulation and employment are beneficial to growth and that education (although in a quantitative perspective) is in fact one of the driving forces of economic growth, supporting the endogenous growth theory. They also evidence that better health conditions (due to the reduction in infant mortality) endorse economic growth.
Moreover, looking at the whole model we can say that the main link between health and economic growth works through education.
Conclusions
The main argument of this paper is that there should be a cumulative causation mechanism that explains the interdependence and feed-back effects between health, education and economic growth. To capture these important linkages a simultaneous equation approach was used defining the main determinants of the core endogenous variables of the system.
The health-education-income system was estimated by 3sls, in order to provide consistent estimates and handle the problem of the endogeneity of regressors. This method also 22 considers cross-equation error correlation capturing important links between the core endogenous variables. The results found fill the gap of the lack of empirical evidence on this topic and particularly focusing on an individual country, Portugal.
Regarding the health equation it is shown that human resources and education standards are important determinants explaining the remarkable progress in reducing infant mortality rate in Portugal. Fertility rate also has a significant impact on infant mortality collaborating with the idea that lower fertility allows parents to invest more on children´s health and education. Therefore, human resources and socioeconomic factors explain mostly the progress that has been made in Portugal to improve health standards.
With respect to education equation, again human resources (students/teachers ratio) and per capita spending on education are the most important factors explaining the progress that has been made in the schooling enrolment. These results reinforce the idea that public support on education is an important incentive to improve the education standards.
Physical capital accumulation, employment and education are important factors in explaining the growth performance in Portugal and this is in line with the endogenous growth theory.
Health factors (measured by infant mortality) also play an important role explaining per capita income growth. We also obtain evidence favoring the well-known conditional convergence hypothesis. With respect to this, increasing returns to scales should be at work stemming from human and health capital, compensating the diminishing returns of physical capital.
In general terms our model specification and estimation technique are shown to be useful instruments explaining the important inter-linkages between health, education and economic growth in Portugal. 12,0 11,8 11,6 11,5 11,4 11,4 11,0 10,9 10,3 10,1 10,0 9,8 9,7 9,6 9,6 9,6 9,5 9,5 9,5 9,3 9,2 9,1 9,0 8,7 8,5 8 Source: OECD health at a glance (2011a). 
